(19) 




JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 10178334 A 

(43) Date of publication of application: 30 . 06 . 98 



(51) mtci H03H 17/02 
H04B 1/707 




(21) Application number: 08339625 


(71) Applicant: 


FUJITSU LTD 


(22) Date of filing: 19 . 12 . 96 


(72) Inventor: 


YOSHIOKA SHIGEYUKI 


INOUE TAKESHI 






MATSUYAMA KOJI 






SHIMIZU MASAHIKO 



(54) MATCHED FILTER 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain precise 
synchronizing removal by small circuit constitution or 
processing by successively adding a product sum data 
group successively obtained between with an inverse 
spread code group concerning over sampling data by a 
product sum arithmetic means at a prestage by an adding 
arithmetic means at a poststage. 

SOLUTION: SR1 to SR8 are shift registers on each m(8) 
stage. Then, SR1 to SR8 time-sequentially store 
(delay) nxm (8x8) number of each revere spread data 
over-sampled by the 1/8 chip frequency of input. A 
product sum circuit consisting of residual constitution 
successively obtains product sums (correlated output) 
between n(8) number of each reverse spread data of 
every m(8) number of SR1 to SR8 and a reverse spread 
code C. In an arithmetic circuit 2 on a poststage, RG1 
to RG8 time-sequentially store m-number of product sum 
data 11 with the timing of each 1/8 chip period of 
input. Each remaining adder circuit adds each product 
sum data RG1 to RG8 to obtain correlated data £2. 
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(57) [ffift] 

[«Bfc^ai nffl©*ttfc»*»?llT?ltf!fcbfc«*3R?ll 

»aii--5ji5i ©siffi^s we* i ©a®^a»-*5tt 

^J£©«fn£**5«fnSS3M^S!£, WIE^fP^^ia: 

©a^©M (M^m) mftowa%km&mm-rz>f52(D 




dr.X.LULLJL4-l 

J (gKita ffiSBfcgifc© gKlcrf^^^ 
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[4MfB»*«>ttH] 

^ ^mmo 1 /mJl^-C^— /*$-V:7A' $ itft&tt < 
flJiEfi? 1 ©SM^l^T 5 miff © n <@©ig$£'fi-5§- 

m^mmn^wt<om^}<oyL (M^m) m&<ommn 
zmm-tzm 2 ©lift t , 

[nrassi 2 j afp^^y^n^Mtt i <m^ momm 
y*^9„ 

\z.$z*ffife<r>9 y7mm&&tt&t?&xMmmtii»3 i 

3tm 1 Jbm 3 ©Rfc,** 1 (ClEgc©^ '^f h7-f A-^„ 
[000 1] 

atched Filter)JC§8U HI-f£L< linilOjKWt* 

[0 0 0 2] ifi*F, g»*1IIS^»«IS^<0^«j5i« 
^fA-eiJ:, t£j)5©T DMA (Time Division Multipl 
e Access) JjttftZ.. y <£ 9 

#<©#PAW£lR^-C£3DS-CDMA(Direct Spre 
ad - Code Division Multiple Access) ^SltC J; £>&Wi 

#38813 l*D s - CDMA*S;i: J: S^tbilfffv-;*^© 

y-(/^9 m-^y-c/^9) ©ft^i-M-rSo 

[0 0 0 3] 

!«*©««] Ell 1~EI1 8tttt*a«Srlft9i-*-SH 
(1) ~ (8) XfoZ> 0 El 1 (A) I4DS-CDMA 

tti-£z>mmm<r>— wmm, in (b) «pc<s 

ffi«6©-6Pffit^Sr***UTVN«.. Elll (A) 

t, 1 lttn^y:TJBffl©*J;tM»*3RyOC (t) Sr38£ 

•+&W#X±1R (CG) „ 1 2Kmn& (X) ,131* 
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D/Ag&2§ (D/A) , HiiBPSKfiaSS 
g|5 (MOD) » 1 5teT£iBT>y (T X A) , 1 6 ht2i 

[0004] ATJW^IfBX-^ liSHjm 1 2 
5R?UC (t) (1&%M) nflSJH»«:©a 

tarns*!,*. rotem^-^ttD/A^*^ 

ttSo mil (B) (d*3VN-C, 2 1 ttgftT^-T-, 2 
10 2liRF7^7' (RXA) , 2 3 teB P S K#{£ <fc 

IMS (DEM) , 2 4 ttA/DggglSB (A/D) , 2 5 
iiv^f h7^;^ (MF) , 2 6\*\?—9&m& (P 

d) x 2 7«jiBiajm#»^j^ra— oa»*fc»«F*5R?ii 

C (t) Sr»4-*-S«F-»»^a5 (CG) , 2 8 fiAJMg 

(X) t?feS 0 

[0005] gff r ^-7- 2 i ©g-fi-ft-fl-fiR f r ^ 

2 2-CRFifi|®£*K ffifSgC2 3 IH»^R7j^; 
fc±«J 2fe«1PI3;|xS. d©«PfI-^l*A/'D^i^2 
4T?A/Df£&£*V 3»lt1R9 f -^fc*oT*JHB2 8 
20 S^v-^f h7^;^25lc«Jli5 0 h7^f 

>v? 2 5\-&*.t><DmwLWt : r~-9 hmatum^rc t<omx 

5^^(chy^ft-§-TG^^-t-.5 <> «F#364«J2 7H: 

hv^m^-TGicmmvxmtmw-B-m^ic (t> sr» 

^tt, *JHI2 8r*A*OiS»*fc»f*— ^fca» 

ttttw-g-aaic (t) r 5 Lxmm<f-9k 

m-<og:m : T—97!)m£.£tvz>o 
[ooo6] m i 2 te±vm-&&Wc/M&.ikmm<o9'{ 

*T©teaBB£H:«t«r*. *tffcWF**?0C (t) ttig 
m (IP^>, f?7SlAt) ©PNSWI J: 9*?>„ Sift 

S6ij:*3vn-c, sjfflrf-^fct£tkw#*?ac (t) 

(*tt«»/mod2©*Pfl^a) t5i:i*© 
m^Wcy"~9i>mhiv^ S:titm£.is^Xtt. A7J© 

«r*» (flMft«j»3lfp/mod 2©*P*fc«S) -TSi: 
iS«7*— ^ km— (DgiiBT*— 9 0>ibm£.£ tiZo 
40 U ATJW^feftfcr'-^^b-C, ^J^.hf 1 fy/SSJ 

[0 0 0 7] ^oT, gfiT'— ^SrjEL<«^-T Ztc#> 

BffiW*H££fW : B VXftt>i%Z> e 0131* 
««F#*?lloiiaffiH«H*Sr»5l-t-*HT*>*. — ^1- 
*«S«F-9-JR?!li: LXtemi9Ly^9J*feZm-tZ> PN(Pse 
udorandom Noise) ^^iJ^V^^ttS,, PN^^lJIlEiT© 
50 ttflfSrfll*.*. 
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(a) l«JHrtfcj8W5 TO J t Tlj <Dtti9L 

mmom* 1 

(b) 3g*5tt: roj , ru ©51* 9 « 
k © tv <D& 1 / 2' 5 

( c ) tSIStt = lftI?iJSrI@v'7 h £-*T#*iSrJfcgi 

1213 (A) l4-«©^«-^3RyU©BE*ll«aWJ«r* 

ku-ci^So 

[0008] r roooiiiou p 

©tt« (a) ~ (c) Srl&*ja-*-Sii36»e>, t£W©1SS 

roooiiiou ©gaffiH^4fse*T©ffl9-c$> 
s„ rr-c\ ietiHf©ifi»f roj $r«* r- 
i j K&t&vxft5o mm roooiiiou m&<o 
BetiHtet (-ix-1) + (-ix-1) + (-i 

X-l) + (1X1) + (1X1) + (1X1) + (- 

1 x - 1 ) + (lxi) = 8 i &5o MM r 0 0 0 1 1 
1 0 1 J kVLftff l /8jaJH-f*bfc*90 ro 0 1 1 1 0 

i oj t©e5,fflBafflt« (-ix-1) + (-ix- 

1) + (-1X1) + (1X1) + (1X1) + (IX 

-1) + (-1X1) + (lx-l) =0t45. «T 

mmxfoZo 

[0009]@13 (B) 1*121 1 3 (A) ©g&fBWtti 

t>^9yy\z.\^x\^ 0 roooiiiou 
•?i*WF#©tfrtBasj»5 i«»«K:i«v^gsfi§§m73= 

Tia* roj 0Ti4oTv^. *ot. ^<D&m*mm 

©flB©*lMSdS) Srff 58l^ ? fh7^^t& 

[0 0 10] fc*5, HIl 3 (C) (CM^?IJ(Dgaffii5Ba 
^B, — «»te«ffl**t5PN*?ll©^««J 
;&t>©{;iM (Maximum-length sequence) ^?!l;S s &>£>„ M 
*WCI4Ea*©*I < «F*© 1 mMKXZ g Bffiffif- 

r ©56 aiasft v% t &i*0!i©ift##ig:*: t 3. ^-r-e, 
*Mitti»-cH:ii«i»-g-*yu roooiiiou Srteffl 

LTt&§l§£fr5o 

[00111014 t*B£*©— 0!l©-?- /I-:?© 
«^Sr^LT*5t), EldfcV-C. FFl~FF8li7!) 
jx^oy^TUHK xht*#8&> +tt*PjH*T»*)6. F 
F 1 ~FF 8(*A73©^5'7'iaWA t X^-^V ^9 

(A/D^ffe) ^^fc^itlkx-^SrNf^^JfClBlg 

mm) i-*. «9©«j«*>e>*5afpiHii6w:FFi~ 

F F 8 ©#jS»teft^— * t ilftjtm^-^-C r 0 0 0 1 1 1 

ou t©afp (*aiaa*) £#«>5o 
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[0 0 121 01 5Ji01 4©^iy^ h^-f/K?©!^ 
W^m- b^LTV'.So A73 ©^i^StSfcx — 9 
9 n s/i>"ft-^CHCK^lRlSI3Lr#F FfCiX^ 
^V^ttS, 8il©fj'7'^05'^«tCHCKij5 
3§£-f-5t, FF 1~FF 8 tC*^©®^^— *S$?IJ 

ro 0 0 1 1 1 0 1 J ^A73$tt-5o r©B#^Ci-*3(t5) 
ffiMW73f* (-1X-1) + (-1X-1) + (-1X 
-1) + (1X1) + (1X1) + (1X1) + (-1 
x-l) + (lxi) =8i#9, %:<F>mtVK.<r>=1-y7 
10 9 n y9m-^CHCKX^m^<OUi^^9iC± y b £tl 
■So *fcr ©^'f 5 y^1?liF F 1 ~F F 8 ©ij»tttf 
~9%n\t— o->7 h§4r-C TOOIIIOIU 
►K i©^^*5JtSffiB8ttl73(* (-ix-1) + (- 
ix-1) + (ix-1) + (1X1) + (1X1) + 

(-1X1) + (lx-l) + (lxi) = 2iftS. 

tmbtiZo ^-9 mm (=*&-§-«#§) © 

20 #*?uc (t) z^m-mnz. &fa<r—9*m.m7 ! -9 

[00 1 3] JWJbJi-^?/^N7^/P^©iga6<3^tftK-e 

TRW«rfr5. 01 6tcjJ»l£«i:7 f - i J'»?iJi:iS»«:fti?5F-§- 
*JU© J: 9 2 &ttfS8it (A/ 

ttT0^©«^T-<^^->- (^-e^-r) ±SrS^-r 
*flHMW*i:*s. HttiiSiittflr* ro o o l l l o 
30 u ©^Sr*^-e^brv>2,o #T-f/-*:? — ^©fife 

'</i'^BHi[TH©#-g-»ijffiia:*7 f — 9 = 1, m-^-^^ 

[0014] &z,M&n? t -9KmMi$m.i-z®&>£m 

x.5i, ^ffl*s^ofct)-g-ofcjett«i:!f?F-§-att7cJ; t), 

mn^cxhmm-Amhivxva^^mM t-^^ 

^©l^»ffltSt-f±lll&^->'7 p Jl»3A t ^©lgi*$*s 

40 tiAv^s, b^c©^«, *HH£<*>Jg*f::J: DPffliP 

•k) tiSt)^<'o;So 
[0 0 15] -^r-e, fl£*tt, A*©5i»tt*fll*Sr^y 
yjSMAt Xyh+ft^M^^l/m (^J^.lim=8) JQ 

^^!) (a/d^«i) nbivtz* 

-%mki-Z>-*-yTh-7j/i'9&%abtiX^Z> 0 117IJ 

©^Sr^-T0-C. 0^C^5V^r, SRl~SR8S#m 
50 (8) Sw^H-^tfcS, 



[00 16] SRl~SR8ttAA©l/8 
f^^i-et-^fy/y^^SftfenXm (8X 

8) m<o4tmw& i ?'-**:<#*mzss,v. (mm) 1-5. 

» V (Dffil&fr h ft Z>m* PES&ii SRl~SR8©#m 

(8) fitton (8) m<D&mtMr?—ir tmiim.® 
#-c roooiiiou t (Dmmmu mmmti) sr 

[0 0 17] El 8«mi in-^yf- hy-J^fiDWlft 

A^3<ommk^m : t<om^^Mz.^x o , ± i , 
[0018] A*©#»tf-;5'*s i / s v -7mm 

#SRtV7h^y§W„ 6 4{@g©;? a y^m^rO 
SCKfr%$.-tZ>t. SRl~SR8fcB*©*fcflr# 

ffisam^jt* (ox-i) + (-2x-i) + (-2x- 

1) + (0X1) + (2X1) + (2X1) + (0x- 
1) + (0X1) =8ift£ 0 #c©^ns/;?{f-!§-OSC 

Kds^-rsiTs sr l-sRs^is^— ?m?m 

(-1X-1) + (-2X-1) + (-2X-1) + 
(lxi) + (2X1) + (2X1) + (-1X-1) 

+ (lxi) =i2t&So EXTmmci,xmfr. m& 

[0 0 19] 

(8) l@8#©n (8) fl©^fy^yy^^ 

[0020] r©esf^ii« lilffiHilf^ftetf 

•t?#5„ BP*>, rr^teig&tm^^y©/^-^ 
r-i-i-i l l 1-1 u x-hztcib^ rtucs 

t> 5 #m«B £ © n <@ ©igffil&x- fr<Ds<9 — ls 

T-2-2-2222-11J «Kffi-§-(D^feSte«<t 9 

trt?, nxm (6 4) ^>-;/y Is?? 
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So 11 8(crw»-a-<OffiHUb71®Sr#IEbrfc2) 0 A 

*©a»itl»:fli-s-«j»*JH*©*i<#eorv^rt>, t(o± 

* - v©* t A < 5 ATMf *©5tSBtt11-C 

[00 2 2] Ld^Ls r©l(l:iii 1 7 ©»}?£§, 
#©*«s*#6l!im (8) »i:4oTL*K 5UIWt?W: 

<5 w h {^<fo<5 0 
[0 0 2 3] 

©tsKia«)«¥»$it5„ bp*>, (D ©ts^ 

20 h^/l^K^T, ^s'T'ja^a© 1 /mM&XHr 

— ^>:77u£;h,;fo4>&< 1 t> n Xm<@#©{i-f-5fl?!)S: 

5m«l#0>n««>iiffi«*»yil£ nffl©a»*tt!iPNF-»* 
?Ut©afP^*»sa?PS»^ai;, SfJfBW?p^»L^a 
©W7J©M (M=Sm) ffi4)-©SfP^JSr)IM-rS^2© 

jg@#a t . fitness 2 ©aye^i«c*5»t s Me©®®^ 
[oo2 4] ^s&ui (i) ici^i, nhwccomm^ 

30 at?#m«B^©n<@©^-— /^^y V^-r— ^IW 
Sr, «a©JP||t«i|C#«t?M (KMSm) fi^ffi^P 
«fife-C, n X m<B5>©^-/^^ y XC-O 

[0 0 2 5] ®*L<i**^^ (2) {CSS^-CHU _hfB 

(i) <c:*5vnt, mz.&m4iZ7Trfpn<^ mfam 

?!l©*R^MIi 1 <M:Sm©K3&(;:@5££tvrV'>.5 < , ^ 
40 ^liWfR^?'J©JP©^:M= 2 k i , E 1 7 ©t£?|$© 

(2) fl&©«^«a*sffii8SI»Sl!*$*t, ^©^»l¥» 

ffiM^»©ffia[«Kf-3c#$ttS„ 

[0 0 2 6] *fc$f*U< 14*51^ (3) iC*3V^tt, 
±|2*^W (1) fC*5V>T, 0iJx.f4IH7l£^-f£P<, fll 

rv^So Wp^?"J©Ap^m^ -*i£Kffi}&ir5> n t -ca 

50 [0 0 2 7] ^43, «B8**fc«fflr«#a»*WH:m 




(2) KfcSTtt**. *fc#*U<tt*#W (4) l£ 

mi (xitH9) n^i-$o< , »2©a®#stJD*si 

l»^P**J|l¥«fcl«lt-t-5«»»J»*«fefll^5. 
[0 0 2 8] #3gej (4) fc±*ttf» JB2©iBtt^at 

*= it 5 Mia ©a® mfu^n k^* y yvm. z » 
mm mm) \,x®temmn&ft^fr<Dbm&<o$b&& 

[0 0 2 9] 

imw<Dmm<oteWi] sit. mtmm^uvx*&w^ 

flU*Sr«-t-HT», EK-*5^T, 1 tttftftOttKlHMk 2 
lili l (b) ira«-cAv\ 

[00 3 0] ffF^©8l*lH]BS 1 teoVTliB 1 7 (Dtfcfc 
Ov ? f h7^;U?iH-T?ftV\ *«©tt*l§H» 2 lc 
*5V-C, RGl~RG8IUAO#l/8f5'7'JS»© 
*W 5 ^ICJfcfekftfcmiS^wafPT 5 — *2 1 £B#^ 
?IJ{C|Hlt at)<0#»P»[HlBSl4RG l-R 

G 8 ©^S-atfPT 5 -^ SrAPH U •ttA&MffiH?*-* 2 2 

[0031] m3\-$.m\<omM<DMm\z. y? 

7 4>\'9<jym'fe9'< 5 Vi/^^— h £ LTKtlg] 1 8 

cKffl t o<D9^ ^^\z.\m^.(D^mm^\(Dmti\z. 

HfPx — ^21 (tO) = (D11XC1) + (D21 
X C 2 ) + (D31XC3) + (D41XC4) + (D 
51XC5) + (D61XC6) + (D71XC7) + 
(D8 1XC8) ft'&hthZo jgffif&T*— ?T> 

1 lteHll 8(C*5(t?)^l©^?'7'^»iAtJC*3tt2.^ 
I©*- ^f-V^JJ ^x-^Sr^i-. 3tffi«7*-^D 

2 lttgf2<D^s/^SS2Atlc*3{t5^1©^-— ^-9- 

[0 0 3 2] JSfe©^a->^ff-§-OS CKCO t 1 Oi? 4 % 
V^^«±|a^J6fcWfPx-^ 2 1 (tO) <Dft®1>m 

fflHttlOttttJlCttZl (tl) = (D12XC1) + 
(D22XC2) + (D32XC3) + (D 4 2 X C 
4) + (D52XC5.) + (D62XC6) + (D72 
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X C 7 ) + (D82XC8) tmbfcZo 

tfcx-^D 1 2li01 8fc*srt*fBl©f S'T'JaWA t 

lc*5it5H2<D^— /^fy/y ^ 

»f-^D2 2liS2©fs'7'fl«2At (C*5it^^2 

[o o 3 3] siTmmz.vxm&-* s^s©^^^ 
toscK©t 8©^ $ >y\a±&§t<omnm&2<D 

RGl~RG8fci!!*Hft«F-9-l«JM^Wai-5 6 4« 
©£*— /^V^y V^x — ^(cS<5<«fPx— 1 

io (to) ~zi (t 7) ^-fe-^h^n^o &m<Dm&m 

ES2lir©t 8®^^5y^Ppf-^El (t 
0 ) —21 ( t 7 ) (OiP^x— ^ 22 ( t 8 ) = 9 2 Sr 

G 1 — RG 8 (D^fpx— ^^iJf* 1 h r 

(t 1) —2 1 (t 8) ©Wf-^I2 (t 9) =9 

[00 34] LT, *B 1 (D'gMomWiZ. «tn«s 
20 Ell 7(C^i-^W-^2/^ h^^/U^CD2f§(C'bJ»^^ 

tlttSEi-St, ^«!io*;*:#feiR« (9 

2) dS#e>^5t*tc N »tr— ^«'©ia»)H:*:*«:«W 

(Mom) #ttds#e>^s. iso-c, nm<D¥-? 

Kfr4WW L*v\, u*>f>» AA©a»««:fil#« 

»#*Mf|;:R«feS*tS;fc», tlBa©*"— (9 2) tt 

[0 0 3 5] &*5, r©^Jt?(4ffiia©f— ^•(11 (9 2) 
*5 3 0itfeA/-ev^^, rtt«A/D^|fe©S J f-'fb"|iSSr^ 

tc, f- : 5'#i4©-^tv'-Y-7 p / < cffiigig^5#e>^ 

5 0 04fi^2©HiE©^fiSfcJ;5-vs'^h7^^© 

x-^^MdS 1 <M<m©46Hrt»c*3(t5fc2.«^ (W 
x.(^M=3) lc@^^^^rv^?)S-g•§^^LTV^2) <) 
40 [0 0 3 6] 11 5, m6Km2<Dmfa<OMmic£Z>-?y 

^h-7^^?e>mtt&Wi.Wirz>m (i) , (2) xh 

^„ H5(c*3V^t:, ±iaH3©tl)^^SrRG8~R 

g 6 © 3fl#T»jTt>isua i m 5 <D%hi¥m&mi>mbix 

•5 C t 0 — t 2©^-T 5 Vi/{C*3l-tStlJ^3l^l4-hlEE! 
3i:P«lT?fcSo ik©t 3©^-(5>^{c|*^©»» 
lHlgS2©RG6— RG8(CA^©^-— ^^7°y 
— ^(Dll— D81), (D12— D82), (D 1 
3-D8 3) iZ.m^KmfDy'— 1 (tO) -2 1 
(t 2) flS-try h$ttS„ 

so [oo 3 7] ms©a»iHieS2(ar©t 3©*-<S 



# 

9 

VCfflfrf— 9 2 1 (tO) ~2 1 (t2) (Dtim?—? 
2 2 <t3) =3 2Srffi^i-Sc fc?>? v v S 

1 i5)V7 N ^©Jg*;:© t 4 ©*-f 5 ^fc:^ 
|&©gt|?lElBS 2 ttffl^Px-^ El ( t 1 ) ~2 1 ( t 
3) 2 (t4) = 3 8 *mtrfZ>o &LT 

So 

[0 0 3 81 #^2©0IJS©^llgtC.fc5^s>^h:7^/W 
2©gSl©0gJfc©7£li8f;:.k5^'S'^ /vpkvtpm 

ffiffitSrt -CA73 £ & 5 SSKIfc U fcti 18 

W*#» #f&2©SSiE©?£Ji8fc«fc;h,tf. ffiHift 

ma-i^ v ymm k& rt a ^jg^-r s 3 
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